The Florence railway node plays a strategic role in the panorama of the Italian transport system because of its geographical central position. To avoid excessive traffic density and to separate low and fast tracks, a railway city-bypass of 9 Km (7 of which underground) and a new station for the high-speed railway have been planned. Because of the political implications of this decision, it was designed a large opinion poll to understand the current level of information of the citizens on the planned works and to measure their perception of the environmental risks associated with. Given the number of people interviewed, the opinion poll conducted in Florence surely ranks among the most important surveys conducted in Italy on this topic and contributes new insights on the complex links between populations and the environment.
Introduction
In the last 20 years, the European Union has allocated many resources in restructuring the European railways transport network with the aim of strengthening it with respect to the other transport modalities. The Trans-European Networks (TEN) is a railways network project regarding all the major lines that run through the nations belonging to the European Union. The Community guidelines for the development of Florence plays a strategic role in the panorama of Italian railway system because of its geographical position representing the central nodes of the north-south ridge, the Tyrrhenian line and the Florence -Faenza line toward the Adriatic Sea. In addition,
Florence is also the center of gravity of the regional and metropolitan traffic. This causes a traffic density close to saturation. In order to increase the overall capacity of the node and improve the compatibility between the different types of local, freight and long-distance traffic, major upgrade works were planned at the beginning of the 70s. It was only from the 90s, with the planning of the Milan -Naples high speed railway line, that definitive solutions for the reorganization of the Florentine node were decided.
Unfortunately, Florence is still the only point of the Milan-Naples line where highspeed trains do not pass on dedicated rails; this obviously causes the mentioned overload on this route, generating delays and preventing an expansion of the service.
The Protocol of agreement of 24 April '97 between local authorities, the Ministry of Transport and the Italian State Railways 1 preannounced the so-called "cura del ferro" Florence railway bypass is an urban crossing designed exclusively for the high-speed traffic of about 9 kilometers, 7 of which underground. It starts at the Florence Castello station, where the high speed line Bologna-Florence ends, goes underground near the Rifredi station (northern side of the city of Florence) and rises to the surface at the "Campo di Marte" station (southern side of the city). The work should bring several benefits to the urban and metropolitan area: reduction of noise and visual impact of the trains, clear separation between urban and domestic traffic to achieve more punctuality 1 http://www.rfi.it/cms-file/allegati/rfi/documenti/19970424ProtocolloIntesaCastelloNodoFirenze.pdf of regional trains, greater potential of the railway hub and increased operating speed.
For the implementation of the work, RFI and the city administration agreed to a series of measures aimed at integrating the new railway infrastructure with the urban transportation system (construction of new tram lines, hydraulic adjustment of the Mugnone and Terzolle creeks, new railway underpasses, new parking areas, etc.).
The project started in 1995 and had a complex procedure with many local agencies involved and requiring permissions and approval by many authorities. In recent years, it also met a strong opposition from some citizens' committees, concerned about the cost of the work compared to the actual benefits for the community and the environmental impact of the underpass. The construction of the tunnel was stopped prematurely and, so far, the Ministry of the Environment has not yet given the permits necessary for the disposal of the excavated soils and stones.
A Committee, the "Guarantee Committee for Information and Communication of the Florence High-Speed Node" (composed by independent members designated by the Municipality, the Province of Florence and the Tuscany Region), has been specially established in order to implement a timely and accurate plan of communication and information on the work. The Committee, among the first steps taken, considered it essential to commission a local demoscopic survey to understand the state of information of Florentine citizens about the project underway. In order to plan information campaigns aimed at preventing unjustified fears, the survey sought in particular to assess the level of concern of citizenship on some aspects related to the implementation phases of the work and to know the opinion of the population about the opportunities, in terms of cost-benefit ratio, offered by its realization. 2446 interviews were carried out; the survey was conducted in May and June of 2012, i.e. before the scheduled departure of the drilling activities. Given the large number of people interviewed and the methodologies employed, this opinion poll surely ranks among the most important surveys conducted in Italy on this topic. The scientific dissemination of the survey results has been intentionally delayed in order to ensure to the urban policy an adequate period of reflection on the most appropriate ways to use research outcomes, given the ongoing political debates and the extreme relevance of the issues being investigated.
We believe that this type of investigation can facilitate the relationship between Public Administrations and Citizens. The nature of the survey (i.e. based on sampling techniques) is not under discussion (especially when it is important to return timely information to the decision makers). But, due to its nature, it is important that the survey methodology maximizes the participation rate, reducing all the possible distortions related to the non-response issue. The methodology we adopted in this paper is easily replicable and guarantees a very satisfactory participation rates in relation to the survey themes and to the worsening trend highlighted by the average rate of participation in opinion polls recorded over the last 15 years.
In the following paragraphs: to understand how the population's concerns arise, also in relation to the environmental effects of major public works, a brief overview of the literature on perception of risk is firstly presented; then some of the main events that in this sense have influenced recent Italian history are mentioned; it is therefore motivated the need to find appropriate communication policies aimed at preventing unjustified dreads in the population. Finally, the survey methodology and an explanation to the main results of the poll are then illustrated.
Citizens' Risk Perception about Environmental Damages
Currently, the word "risk" is used to express danger, threat, hazard and harm; today is hence no longer associated, as in the Enlightenment era, also to positive outcomes but it has only negative connotations (Lupton, 2003) . The cultural theory of risk was originally proposed by Mary Douglas (Douglas, 1992; Douglas and Wildavsky, 1982) , who argued that the perception, recognition and management of risk are intimately connected and filtered by the specific culture and social organization in which people act. The perception of risk is a cognitive process that assesses the immediate and future consequences of a particular event or action; the implications of these consequences develop not only at an individual level, on an emotional and subjective sphere, but mostly at the collective level, on a rational and objective sphere as a culturally standardized response (Douglas, 1992; Slovic, 2001) .
of "perceived risk" has become relevant in contemporary world lies in the fact that "the future of our society depends increasingly on social decisions". While science and technology, with their almost limitless possibilities, are supplanting nature, on the other hand also give us a sense of distrust that leads us to believe that any excess of progress may bring destructive effects. The fear that things can go awry is quickly growing, and with it the amount of risk that is attributed to policies that involve the environment in which people live (Ruggiero, 2000) . The environmental risks have become an important ground to measure the ability to govern a territory and in which economic factors intersect with the scientific knowledge, with the available technical solutions and, most importantly, with the beliefs, the expectations and the fears of the citizens. With regard to the environmental risks, the already existing gap between technicians and the population is emphasized, as the population generally disagrees with the "objective"
estimates of the impact and the risk that the technicians propose.
The quantitative estimation approach "usually" ignores non-quantifiable aspects, such as the indirect economic losses, the political and social damages and the effects on long-term health (carcinogenicity, mutagenicity, etc.), particularly felt by the population. Furthermore, in the calculation of the probability of the occurrence of an accident that involves consequences for the environment (and hence for the human being), the common person tends to fear an occurrence of it even if it is excluded on the basis of statistical reasoning. On the contrary, the population would accept, on a precautionary way, a risk hypothesis (which is not statistically significant) which then is actually false.
The statistical significance of the results depends on the choice of a threshold that the involved population often does not share. Finally, the acceptability of the final results of an analysis, presented in statistical form, is still subject to perception.
Normally, low probabilistic values, typical of the objective analysis of risk, are very difficult to interpret by most people that tend to accept the technicians' conclusion about an accident with high probability and low consequences, refusing the ones about an accident with low probability and high consequences, although both events, according to the expected utility theory, have the same expected social cost (Cossu, Gadia and Luria, 2013) .
Mugello, "Variante di Valico" and Susa Valley
Environmental risks have become a significant issue for the community, for health, for economic and social growth. As saw above, the project for the completion of the high-speed railway network in Italy is of crucial importance for a quick connection of the main Italian cities. However, a major work is never with zero impact on the environment and the balance between costs and benefits could often be negative.
In March water has to be brought up from a lower level using a lot of electricity while, in the past, the same water was got for gravity; moreover, the water shows a decline in quality and often necessitate costly operations of purifications.
In recent years the Mugello region was also interested by the implementation of the so-called "Variante di Valico" which is a stretch of a highway between Barberino di Mugello and Sasso Marconi (65.8 km of total length). The major work was decided by the Prodi government in 1996 as a high priority work. It is divided into two sections: 
The Importance of Communication Policies
The processes of diffusion of fears related to risk perception occur spontaneously and continuously. It is important, therefore, to consider risk communication as a process of public interest, which should share conditions and modalities, adequate to be effectively carried out, starting from the trust between all the parties involved. These, however, although in theory have the same rights to be informed and to express opinions, do not have the same communicative force. Risk communication is therefore defined as "the exchange of information and risk assessments among experts, public authorities, media, special interest groups and citizens, aimed at helping in making decisions about the acceptance, the reduction or the avoidance of risk" (Leiss, 1996) and also "an interactive process of exchange of information and opinions among individuals, groups and institutions, involved in the assessment and management of a risk. People (stakeholders) often with different interests and different roles and different skills and different perceptions..." (Gray and Wiedemann, 1999) .
According to Kasperson et al. (1988) 
The Survey Design
The events that occurred both in Mugello and in other parts of our country could presumably have act as a factor influencing public opinion on the construction of highspeed railway work at Florence's node. So that, the Guarantee Committee for The Committee has firstly planned a demoscopic survey on sample basis to test the degree of concern of the citizens about certain aspects related to the implementation phases of the work as well as the opinions on the cost / benefit ratio of the project. The information to achieve the objectives were collected by administering a questionnaire designed also to measure the citizens' levels of information and their perception of risk about health and environment. For such research issues, the designing process of the questionnaire was a key step of the research (Pheland and Reynolds, 1996) . The questionnaire was principally defined by the Committee and was refined by us in the formulation of some item. Indeed, poorly formulated questions are likely to induce obvious responses or, in addition, to generate anxiety and / or fears in those people who are not adequately informed (Sidhu, 2005) . The questionnaire consisted of 22 items organized in 5 sections: a) socio-demographic characteristics of the respondents; b) level of awareness on the whole project (with questions about the work on the underpass and the new station); c) perception of risk and dreads about possible damages to the citizens' health; d) information about political issues; e) need to be periodically updated. The questionnaire was administered to a stratified random sample of adult residents of the city of Florence: a stratification by district of residence (5 districts), gender and age group (18 -35; 36 -65; over 65 years) was adopted, for a total of 30 strata. The survey was conducted during the months of May and June 2012, at a time when it was expected the start of the works for the implementation of the underpass.
The survey was commissioned to VALMON s.r.l., a spin-off participated and supported by the University of Florence.
Since most of the variables under investigation are percentage values (e.g.
percentage of people aware of the project, percentage of people who consider it a useful intervention, etc.), it was decided that these values should be estimated with a maximum error of 4 percentage points (with probability 0.95). In the simple random sampling this result is achieved with a sample size of approximately 600 statistical units if the percentage value is equal to 50%, that is the worst possible scenario when it is present the maximum variability of the phenomenon; values different than 50% will give errors smaller than 4 percentage points. In fact, the precision of the estimates increases if the estimated percentages deviate from 50% and if more efficient sampling designs are adopted (such as the stratified random sampling, adopted in this work, that is one of the most efficient design). As a precautionary measure, to estimate percentages for the entire municipality with the above precision, it was felt that 1,200 interviews was a sample size sufficient to ensure at least 600 answers in all significant questions of the questionnaire (even for those questions that are at greater risk of non-response because of their presence in the final part of the questionnaire or that belong to particular subpaths of the questionnaire).
Given the objectives of the inquiry and considering that the drilling activities for the realization of the High Speed Railroad underpass affect only the part of the municipal area to the right of the Arno river, it was considered that the two macroterritorial aggregations (identified with the names of the Florentine popular tradition:
"Di quà d'Arno" and "Oltrarno", Graph 1) could realistically better respond to the information needs of the Municipality. For this reason, it was decided to set the final sample size of at least 2400 interviews, or at least 1200 interviews for each of the two identified macro-area.
For the variables expressed in percentage values, the sample size allows us to contain the estimation error to around two percentage points (with a probability equal to 0.95) if we assume simple random sampling (so below the maximum level of 4% initially fixed). Therefore, the actual estimation error is almost surely lower due to the particular sampling plan adopted (Cochran, 1977) . Due to the sensitiveness of the topic of the survey (and its significant political implications at both local and national level), the research has some innovative ideas for the survey plan adopted that mixes different techniques of administration of the questionnaire (CATI, CAWI and PAPI), with the general aim to make the "target population", the "sampling frame" and the sampled population as close as possible (Sarndal, Swensson and Wretman, 1992) . The "target population" of this survey is represented by all people resident in the city of Florence of major age, stratified as described earlier. Since the "target population" differs from the "sampling frame" due to the "no response" phenomenon, in literature, many contributions suggest the use of mixed interviewing strategies to reduce non-response and improve the quality of data obtained from surveys on sensitive issues (De Leeuw, Hox, and Dillman, 2008; De Bernardo and Curtis, 2013; Kays, Keith, and Broughal, 2013) Leeuw, 2005) and they are probably more concerned about the use of public resources and more sensitive to environmental issues that are just the issues addressed in the research. Furthermore, in case of strong stratification of the sample, CATI surveys show increasing cost per respondent as the survey progresses, because it is increasingly difficult to identify individuals with certain characteristics, i.e. belonging to particular strata (Bowyer and Rogowski, 2015) .
To partially correct the mentioned problems, some interviewers were sent to some meeting points inside the 5 districts of the city (mostly supermarkets, street markets or postal offices), paying particular attention to individuals living in the surroundings of the excavation lines. Respondents were initially proposed to choose whether or not to fill in the questionnaire themselves via web. If so, he or she received a ticket with a link to the web page of the questionnaire and personal access keywords. In order to be placed in the correct strata, the interviewee, at the beginning of the web questionnaire, had to specify their own individual characteristics. The questionnaire was instead directly administered to those who preferred the face-to-face interview.
The strategy adopted allows to obtain an overall final response rate of about 22,2% (Table 1) ; this rate should to be considered more than satisfactory in view of the topics of the survey, the questionnaire length and, above all, in relation to the worsening trend highlighted by the average rate of participation in opinion polls recorded over the last 15 years, that in recent years is fallen below 10% (Pew Research Center, 2012). 
Main Results of the Survey
In this paragraph, every estimate will be associated with the relative margin of error, always calculated at a 95% significance level. The percentage of people with some knowledge of the fact that the city of Florence would be affected by the works for the construction of the high speed railroad underpass Milan -Naples was equal to 72.2%. In relation to the sample size, it is estimated that the same proportion in the target population, with a 95% probability, is between 70.4% and 73.9%.
As expected, citizen resident in the "Di quà d'Arno" area (75.8% ± 2.42%, compared to "Oltrarno" with 68.6% ± 2.60%), i.e. in Districts affected by excavation works, show higher levels of information compared to the others. Only 50% ± 1,99% of respondents believe correctly that the project plans a new layout of a railway line, the rest or has no idea or thought, wrongly, that the existing railway line will simply be modernized (18.5% ± 1,55%).
Only 1444 respondents answered the questions about the exact location of the track line, the rest did not respond and therefore presumably ignores this location; only 33% ± 2,43% revealed a correct level of information in identifying the stretch of track in the tunnel as located mainly under the existing track. Just over half of respondents (52.1% ± 1,98%) is aware of the fact that the project involves the construction of a new station; of these, however, only 75.3% ± 2,37% were able to correctly locate the new station on the stretch of road between Rifredi and Santa Maria Novella. If the differences by gender and age group are generally not worth mentioning, those relating to the area of residence, although not significant, showed higher percentages of correct information for residents in the areas affected by the works.
Citizens expected that the average duration of the work would be 7.7 ± 0,36 years, with all values above 7 years for all the sampled districts, well above the previsions of the official authorities.
In the questionnaire was included a series of items designed to measure the level of concern of the citizens on some aspects related to the various stages of the construction work. Respondents were asked to express the level of concern (on a scale from 1 = not at all concerned and 10 = extremely concerned) on topics such as: the increase in dust, noise and vibration, damage to homes, damage to monuments, underground water contamination, land subsidence, safety on construction sites, disruptions for city traffic. Table 2 summarizes the average recorded levels of concern, disaggregated by area of interest. Source: Authors Note: on a scale from 1 = not at all concerned and 10 = extremely concerned;, broken down by area of interest, about topics related to the realization of the work
For almost all aspects, the average concern exceeds 6 points, except for the question about the safety in the high speed railroad construction sites (5.55 ± 0,13) which, however, appears to be the only aspect that does not directly affect the citizens.
The main concern is obviously linked to the possible inconvenience due to the increase in the city traffic (7.49 ± 0,10), caused by the assumed presence of the vehicles used for the underpass construction or the expected closure of some roads. Also high is the concern for the underground water contamination (7.09 ± 0,10), probably due to the media attention given to the damages related to the high-speed railway works in the Mugello region. Strangely, there are no differences in the average levels of concern expressed by residents in the areas affected and not affected by the passage of the line.
Grouping the judgments of concern in the usual four category of scoring "not worried" (scores 1 and 2), "a little worried" (scores of 3, 4 and 5), "somewhat worried"
(scores of 6, 7 and 8) and "very concerned" (scores 9 and 10), the percentage of concern for the last two bands ("somewhat" and "very ") were higher than 50% for all issues related to the works of the construction sites. Obviously, confirming what already said for the detected average levels, the higher percentages of concern were observed for the possible inconvenience of the increase in traffic in the city (79.3% ± 1,64%) and the underground water contamination (74.8% ± 1,74%).
A second set of indicators was included in the questionnaire to measure people's expectations about the estimated impact of construction work on some factors related to the realization of the High speed lane. Respondents were asked to quantify (on a scale from 1 "maximum improvement" to 10 "maximum deterioration") their expectations on factors such as the price of train tickets, quality of local public transport on rail or rubber routes, the city's economy, livability of the area where the new station will be built, prestige and beauty of the city. For the price of the tickets and the livability of the area where the new station will be built the average expectations show a slight decrease compared to the center of the scale place at 5.50. For almost all other factors, great changes are no expected (values around the center of the scale), except for the local public transport by rail for which is expected to improve slightly, probably because of the information given by the media to the fact that the realization of the underground line should be able to free the surface tracks.
With regard to the opinion that the residents have on the usefulness of the project, 72% ± 1,80% of respondents believe the intervention useful, although 59.2% ± 2,32% of them (42.6% ± 1,98% of the respondents) consider it too expensive. 78.9% ± 1,62% of respondents, unfortunately, is not aware of the fact that the work will include the construction of additional measures (so-called "compensation") for the benefit of the Florentine area (e.g. the works for the hydraulic adjustment of the Mugnone creek, urban regeneration and environmental improvements, realization of new car parks, the expansion of the network of bicycle lanes, etc.) although some of them have already been implemented or are being realization.
Finally, 74.5% ± 1,74% of the polled citizens expressed interest for the work in progress. The main reason for which the work is deemed deserving of attention is that this is considered to be of public interest, although not directly relate to the respondent (61,4% ± 2,64%). 60.9% ± 1,95% of respondents then declares he wants to be informed about the project and the development of the works. Favorite information channels are the local press, the local radio stations, the local television and the web.
Conclusions
The survey results show the level of concern for the Florentine citizen for the construction of the new high-speed rail bypass; citizens are in particular worried about the increase in the city traffic and for the possible damages to the groundwater. The major concern for the possible underground water contamination is most probably due to the emphasis given by the media to the damages happened in the Mugello Valley.
Considering the opposition demonstrations promoted by local committees and the events that occurred both in Bologna and in the Mugello region, the general levels of concern measured in the city are not as high as one could imagine at first. The general level of information about the project is not very high and only 50% knows most of the details. The level of concern expressed by the respondents about the several aspects of the planned works are also related to the way the questionnaire was administered. It was frequent, for example, to find very high level of concern in people who were not aware of the project; a simple listing of the possible environmental damages is probably able to activate cognitive processes capable of generating states of fear. This behavior is probably due to the theory of the so-called NIMBY phenomenon that stands for "Not In My Back Yard" (Hermansson, 2007) : the knowledge of the possible implementation of a great work in the vicinity of their homes activate in the citizens a spontaneous opposition process in defense of the current environment and of an idealized quality of life.
In the case of the Florentine bypass, the causes of these opposition processes are not to be found in the city's history and culture of the inhabitants as it happened in the Susa Valley where the so called "No Tav" protest movements were also due to the negative health effects of asbestos experienced in the past by the local miners of the Ambin and Musinè massifs, and are still common knowledge among the inhabitants of the Valley (Marincioni and Appiotti, 2009 ).
The communication policies introduced by the "Guarantee Committee for
Information and Communication of the Florence High -Speed Node" tried to give more visibility to the project and to the works underway through frequent reports on the state of progress; the aim is to clarify to the citizens that the Municipality is an active agent in supervising the work with a priority interest in controlling any risk factors for residents and environment.
The survey described above was designed taking into account these purposes.
These policies provide support to the hypothesis that the building of the citizens' consensus for the implementation of large public works is closely linked to the communication process of the local administration. Adequate policies of communications can efficiently reduce citizens' dreads.
The survey was conducted in May and June of 2012. However, the scientific dissemination of these results has been intentionally delayed in order to ensure to the urban policy an adequate period of reflection on the most appropriate ways to use research results because of the ongoing political debates, the extreme relevance of the issues being investigated and in the light of the fact that the drilling work has not yet started.
In January 2013, a national investigation coordinated by the Florence Public
Prosecutor's office put the seal on the TBM -Tunnel Boring Machine, which was ready to start the excavation site in the "Campo di Marte" station. In December 2013, the TBM was unlocked but the materials for the lining of the tunnels were still seized. Two inquiries were activated: one relating to environmental crimes for the disposal of the sludge and the other for security crimes, in particular for the material used for the lining of the tunnels, which would not be as fire resistant as required by current safety standards. To date the biggest hurdle is a protocol issued by the Ministry of the Environment regarding the use of the excavated soils and stones that the TBM will produce. In December 2017 a special commission of the Ministry of the Environment evaluate positively the latest submitted plan by the contractor, after that the previous one was postponed (Min. Environment, 2016 
